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ORIGINAL ARTICLE 



Impact of Psychological Factors on Subjective 
Disease Activity Assessments in Patients With 
Severe Rheumatoid Arthritis 

LIS CORDINGLEY, 1 RITA PRAJAPATI, 1 DARREN PLANT, 2 DEBORAH MASKELL, 2 

CATHARINE MORGAN, 1 FAISAL R. ALI, 1 ANN W. MORGAN, 3 ANTHONY G. WILSON, 4 

JOHN D. ISAACS, 5 the BIOLOGICS IN RHEUMATOID ARTHRITIS GENETICS AND GENOMICS STUDY 

SYNDICATE (BRAGGSS), and ANNE BARTON 6 

Objective. The Disease Activity Score in 28 joints (DAS28), used to assess disease activity in rheumatoid arthritis (RA), 
is a composite score comprising clinical, biochemical, and patient self-report measures. We hypothesized that psycho- 
logical factors (cognitions and mood) would be more strongly associated with patient-reported components of the DAS28 
than clinical or biochemical components. 

Methods. A cross-sectional, observational study of 322 RA patients with active disease (mean DAS28 6.0) awaiting 
therapy with a biologic agent was undertaken. Patients' illness beliefs, treatment beliefs, and mood were measured using 
the Brief Illness Perception Questionnaire (IPQ), the Beliefs about Medicines Questionnaire (BMQ), and the Hospital 
Anxiety and Depression Scale (HADS), respectively. Relationships between psychological factors and 1) total DAS28 and 
2) individual components of the DAS28 were analyzed using linear regression. 

Results. Total DAS28 produced significant but weak associations with 2 of the Brief IPQ items, but no associations with 
BMQ or HADS scores. There were larger significant associations between the patient-reported visual analog scale (VAS) 
with 5 items of the Brief IPQ and with HADS depression. Low illness coherence was associated with higher tender joint 
count. Three Brief IPQ items and HADS anxiety scores were significantly associated with C-reactive protein level or 
erythrocyte sedimentation rate. No psychological factors were associated with the swollen joint count. 
Conclusion. One of the subjective components of the DAS28, patient VAS, was highly correlated with cognitive factors 
and depression in those with severe RA. By reporting individual DAS28 components, clinicians may be better able to 
assess the impact of therapies on each component, adjusting approaches according to patients' needs. 



INTRODUCTION 

Severity of rheumatoid arthritis (RA) is assessed using the 
Disease Activity Score in 28 joints (DAS28). The DAS28 is 
a composite score comprising clinician report of signs, 
patient self-report, and biochemical measures. It was de- 



veloped originally to enable the monitoring of RA activity 
and is the standard measure used to gauge response to 
therapy. Recently, the DAS28 has emerged as a main cri- 
terion for determining treatment pathways, in particular 
decisions about stepping up from traditional disease- 
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Significance & Innovations 

• The Disease Activity Score in 28 joints (DAS28) 
has emerged as a main criterion for determining 
rheumatoid arthritis (RA) treatment pathways, in- 
cluding decisions about use of therapy with bio- 
logic agents. 

• In patients with severe disease awaiting initiation 
of therapy with a biologic agent, the patient visual 
analog scale component of the DAS28 was strongly 
associated with beliefs about RA and depression. 

• High levels of depression and anxiety were re- 
corded, indicating that routine screening may be 
appropriate for people awaiting therapy with a 
biologic agent. 

• This is the first study of its kind in patients with 
high levels of active disease and indicates that 
clinicians may benefit from reporting individual 
DAS28 component scores separately alongside 
total DAS28. 



modifying antirheumatic drugs to use of therapy with bi- 
ologic agents. The DAS28 combines scores for 3 main 
areas: swollen joint count (SJC) and tender joint count 
(TJC), a biologic marker of inflammation (erythrocyte sed- 
imentation rate [ESR] or C-reactive protein [CRP] level), 
and a visual analog scale (VAS) score of global well-being 
(1). 

The patient-reported component or VAS can account for 
more than one-quarter of the overall DAS28 score neces- 
sary to make an individual eligible for treatment with a 
biologic agent. As an aggregate score, the DAS28 has 
emerged as a core treatment outcome measure; however, 
the performance of individual components of the DAS28 
has not been well explored. 

Evidence from other inflammatory conditions suggests 
different aspects of the condition may be more responsive 
to different treatments (2). For example, high TJC in the 
absence of objective joint swelling in RA may suggest that 
pain management strategies should be considered. It has 
become increasingly evident that the ways in which pa- 
tients perceive their RA have a strong influence upon 
disease outcome (3,4). Individuals' beliefs about the nature 
of their condition (illness perceptions) form a key part of 
Leventhal's Self-Regulatory Model (or the Common-Sense 
Model), which provides a framework for understanding 
the impact that illness beliefs and emotions have on how 
an individual copes, adapts, and responds to illness (5,6). 
The model can be represented as a 3-stage process in 
which a patient's perception of their illness (stage 1) 
guides a coping or an action-planning response (stage 2) 
followed by the appraisal stage (stage 3), whereby the 
individual monitors the success or failure of the coping 
process (6,7) (Figure 1). Leventhal et al identified 5 key 
dimensions of illness beliefs that are central to this model 
(8). These include identity (beliefs about the nature of the 
illness), consequences (the personal impact of the illness 
on mental, physical, and social functioning), cause, con- 
trollability of the symptoms, and timeline (perception of 



the course of the disease determined by whether symp- 
toms are acute, chronic, or cyclical in nature). Interest- 
ingly, a study of 121 patients with RA found that illness 
perceptions explained a substantial portion (35%) of the 
variance in disease-specific physical functioning, with 
clinical factors accounting for only 6% of the variance (9). 
This and findings from other studies indicate that individ- 
uals who perceive their symptoms as less controllable 
adapt less well to living with RA (10-13). Beliefs in sig- 
nificant negative consequences and a chronic timeline 
of disease duration are other dimensions that have been 
reported to be associated with a number of outcomes in 
RA, including greater disability (12), pain (10), and low 
mood (14). 

Anxiety and depression are common among patients 
with RA, with the prevalence being higher than that of the 
general population (28-44% versus 6.6%) (15-18). Stud- 
ies have shown that those who perceive their RA as having 
serious negative consequences experience high states of 
anxiety, whereas those who have more symptoms (identity 
construct) experience more severe depression (12,19). 

We hypothesized that patients' beliefs and mood are 
differentially associated with subjective (VAS, TJC) and 
objective (ESR/CRP, SJC) components of the DAS28. Our 
aim was to explore the relationships between illness be- 
liefs, treatment beliefs, and mood with separate indicators 
of disease activity in patients with severe and active RA. 
Since mood may be influenced by illness perception, a 
secondary aim was to explore the relationship between the 
2 factors. 

PATIENTS AND METHODS 

Study design. The current study utilized baseline 
(cross-sectional) data from a larger multicenter, prospec- 
tive, observational study of RA patients about to be started 
on an anti-tumor necrosis factor (anti-TNF) agent, involv- 
ing 54 centers from around the UK. 

Study participants. Between November 2008 and Janu- 
ary 2011, patients were recruited into the study from the 
Biologies in Rheumatoid Arthritis Genetics and Genomics 
Study Syndicate, which was established to study predic- 
tors of treatment response to biologic drugs (for a list of 
members, see Supplementary Appendix A, available in the 
online version of this article at http://onlinelibrary.wiley. 
com/doi/10.1002/acr.22249/abstract). Consenting partici- 
pants were eligible to take part in the study if they had a 
diagnosis of RA as defined by the American College of 
Rheumatology 1987 criteria (20) and were about to com- 
mence anti-TNF therapy (adalimumab, infliximab, certoli- 
zumab, golimumab, or etanercept). Ethical approval was 
obtained from the North West Ethics Research Committee 
(COREC 04/Q1403/37). 

Questionnaire collection. Individuals attending outpa- 
tient clinics and about to commence anti-TNF drugs com- 
pleted validated questionnaires assessing illness beliefs 
(the Brief Illness Perception Questionnaire [IPQ]) (21), be- 
liefs about medicines (the Beliefs about Medicines Ques- 
tionnaire [BMQ]) (22), and mood (the Hospital Anxiety 
and Depression Scale [HADS]) (23). Demographic and 
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Figure 1. Leventhal's Self-Regulatory Model of illness perceptions. Patients' beliefs about their 
illness comprise 5 key domains (identity, timeline, cause, control/cure, and consequences), used to 
aid understanding of illness and guide a coping response. Patients will then appraise the process to 
determine the success or failure of the coping strategy. RA = rheumatoid arthritis. Adapted, with 
permission, from Hagger MS, Orbell S. A meta-analytic review of the common-sense model of illness 
representations. Psychol Health 2003;18:141-84. 



clinical assessments, including the DAS28, were collected 
at the same time point. 

Brief IPQ. Illness perceptions were assessed using the 
Brief IPQ, a 9-item questionnaire used to assess patients' 
cognitive and emotional perceptions of disease. Each item 
corresponding to a particular domain of illness perception 
is scored using a 10-point rating scale, where item 1 = 
consequences, item 2 = timeline, item 3 = personal con- 
trol, item 4 = treatment control, item 5 = identity, item 
6 = coherence, item 7 = emotional representation, item 
8 = concern, and item 9 = cause. Each item stands alone, 
with higher scores reflecting a more threatening view of 
illness. 

HADS. The HADS is a 14-item questionnaire used to 
assess levels of anxiety (7 items) and depression (7 items). 
It was designed specifically for use with individuals from 
within physical disease populations, since it excludes so- 
matic components of depression (e.g., appetite loss) that 
may be confounded by physical disease symptoms related 
to the illness. Each question has a 4-point Likert scale and 
is scored between 0 and 3, e.g., "I can sit at ease and feel 
relaxed," with responses of 0 = definitely, 1 = usually, 2 = 
not often, and 3 = not at all. Anxiety and depression are 
scored separately using the 7-item subscales. Higher scores 
indicate a more severe mood disorder. Scores are inter- 



preted as follows: normal = 0-7, mild = 8-10, moderate = 
11-15, and severe = 16-21. 

BMQ. Patients' beliefs about the necessity of their pre- 
scribed medication and concerns related to taking the 
medication were evaluated using the BMQ, a 10-item val- 
idated measure of treatment beliefs. The BMQ consists of 
two 5-item subscales assessing 2 domains: perceived con- 
cerns about and perceived necessity of their prescribed 
medication. Items are presented in a mixed order and 
scored on a 5-point Likert scale (range 1-5, where 1 = 
strongly disagree and 5 = strongly agree). Higher scores 
represent stronger perceived concerns and stronger per- 
ceived necessity beliefs for the prescribed drug. The BMQ 
has been used in studies of many conditions, including 
RA (24). 

DAS28. The DAS28 was calculated using established 
methods (online at http://www.das-score.nl/). 

Statistical analyses. All questionnaires were scored us- 
ing scripts created in Stata (2005). DAS28 scores, supple- 
mented with CRP data, were also used where DAS28-ESR 
scores were not available. Clinical data were combined 
with questionnaire data using the study identification 
number unique to each patient. 
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All statistical analyses were performed using Stata. 
Paired f-tests and chi-square tests were used to analyze 
parametric and nonparametric data, respectively. Robust 
linear regression analyses were used to assess direct rela- 
tionships between the study variables (illness perceptions, 
medication beliefs, and anxiety and depression) and 
DAS28 scores (outcome measure). Similar analyses were 
performed using the individual components of the DAS28 
as outcome variables (patient VAS, TJC, SJC, and ESR and 
CRP level). The relationships between anxiety and depres- 
sion with illness perceptions were investigated using lin- 
ear regression. To illustrate the strength of the relation- 
ships between domains of the Brief IPQ, the BMQ, and the 
HADS scores with both composite and individual DAS28 
components, Spearman's correlation coefficients were cal- 
culated and are reported alongside the regression data. All 
reported P values are 2-tailed and the threshold for statis- 
tical significance was set at 5%. 

RESULTS 

Patient characteristics. In total, 518 patients were re- 
cruited to the study in the specified time period. Complete 
baseline data were returned by 322 individuals (62% of 
the total). Clinical and demographic information for indi- 
viduals who did and did not return their questionnaires is 
shown in Table 1. Individuals recruited into the study had 
longstanding disease (median 7.6 years, interquartile range 
2.7-16.1 years), and the high DAS 2 8 scores (mean ± SD 
6.00 ± 0.92) were indicative of the expected levels of 
severe disease in participants about to commence anti- 
TNF therapy. There were no significant differences be- 
tween those who did and did not return the questionnaire. 

Summary statistics. Descriptive statistics for each of the 
questionnaire domains are shown in Table 2. Levels of 
missing data were very low (i.e., 1.8%, 1.8%, 2.5%, and 
3.4% for the Brief IPQ, HADS, BMQ necessity, and BMQ 
concerns, respectively). 



Table 1. Baseline clinical and demographic data for 
study participants who did and did not 
return questionnaires* 




Returned 


Nonreturned 




Cohort 


questionnaires 


questionnaires 




characteristics 


(n = 322) 


(n = 196) 


P 


Age, mean ± SD 


55.8 ± 12.5 


55.6 ± 12.8 


0.82 


years 








Women, no. (%) 


235 (73.0) 


144 (77.8) 


0.23 


Disease duration, 


7.6 (2.7-16.1) 


8.3 (3.8-16.3) 


0.45 


median (IQR) years 








DAS28, mean ± SD 


6.00 ± 0.92 


6.02 ± 0.92 


0.92 


HAQ score, 


1.69 ± 0.60 


1.64 ± 0.79 


0.83 


mean ± SD 








Concurrent DMARDs, 


273 (85.9) 


159 (87.4) 


0.64 


no. (%) 








Previous biologic 


22 (6.8) 


17 (8.7) 


0.12 


agent, no. (%) 








* IQR = interquartile range; DAS28 = Disease Activity Score in 28 
joints; HAQ = Health Assessment Questionnaire; DMARDs = dis- 
ease-modifying antirheumatic drugs. 



Table 2. Descriptive statistics for the Brief IPQ and 
BMQ domains and the HADS* 



Questionnaire 



Median (IQR) 



N 



Brief IPQ (possible range 0-10) 



Consequences 


8 (7-8) 


315 


Timeline 


10 (9-10) 


312 


Personal control 


6 (4-8) 


316 


Treatment control 


2 (1-4) 


312 


Identity 


8 (7-9) 


316 


Concern 


8 (7-10) 


316 


Coherence 


2 (1-3.5) 


316 


Emotional representation 


7 (5-8) 


313 


BMQ 






Concern 


16 (13-18) 


311 


Necessity 


21 (19-23) 


314 


HADS 






Anxiety 


8 (5-11) 


316 


Depression 


7 (5-10) 


316 



* IPQ = Illness Perception Questionnaire; BMQ = Beliefs about 
Medicines Questionnaire; HADS = Hospital Anxiety and Depres- 
sion Scale; IQR = interquartile range. 



Brief IPQ scores indicated that RA has a substantial 
impact upon patients' lives (consequences), with the ma- 
jority experiencing severe symptoms (identity). Patients 
reported a high level of concern about their RA and high 
scores on the item assessing emotional representations. 
Treatment control scores were noticeably low, indicating 
that patients did not believe that medicine could help 
them control their RA, yet BMQ necessity scores were 
high, suggesting that patients believed they need the med- 
ication. Patients indicated poor understanding of their dis- 
ease (coherence), and approximately half of the patients 
reported anxiety and depression levels above the levels 
considered borderline (HADS anxiety: 51.1% scored >7 
and 26.5% scored >11; HADS depression: 47.3% scored 
>7 and 20.6% scored >11). Levels of depression for this 
sample were higher than those previously reported in an 
RA population (17,25,26). 

Relationship with composite DAS28. Results for the 
linear regression between total DAS28 and baseline demo- 
graphic factors are shown in Table 3. Disability at baseline, 
as measured by the baseline Health Assessment Question- 
naire score, demonstrated a statistically significant associ- 
ation with total DAS28 (/3 = 0.34, P < 0.0001). 



Table 3. Association of baseline variables and baseline 
Disease Activity Score in 28 joints scores* 


Covariate 


Standardized /? 


P 


Sex 


0.02 


0.85 


Age at baseline 


0.0002 


0.97 


Disease duration 


-0.01 


0.08 


Current smoker 


-0.03 


0.83 


Systemic steroids (NSAIDs) 


0.07 


0.36 


Baseline HAQ score 


0.34 < 


0.0001 


* NSAIDs = nonsteroidal antiinflammatory drugs; HAQ = 
Assessment Questionnaire. 


= Health 
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Table 4. Linear regression 


analyses and Spearman's 


correlations between the Brief 


Illness Perception Questionnaire domains and the composite Disease Activity Score in 




28 joints* 






Question 


ti (nKO/ Cl\ 
p IMo /o LilJ 


Spearman's p 


Correlation P 


Consequence 


0.08 (0.02, 0.15) 


0.14 


0.01 


Timeline 


0.04 (-0.03, 0.11) 


0.07 


0.23 


Personal control 


0.01 (-0.03, 0.05) 


0.07 


0.19 


Treatment control 


0.001 (-0.06, 0.06) 


0.01 


0.80 


Identity 


0.16 (0.09, 0.23) 


0.27 


< 0.001 


Concern 


0.05 (0.005, 0.10) 


0.14 


0.01 


Coherence 


-0.01 (-0.05, 0.04) 


-0.05 


0.39 


Emotional representation 


0.02 (-0.02, 0.06) 


0.09 


0.12 


* 95% CI = 95% confidence interval. 



There were no statistically significant associations of 
total DAS28 with anxiety, depression, and the concerns 
domain of the BMQ. Total DAS28 showed a significant 
(weak) positive correlation with the Brief IPQ dimension 
of illness consequences (0 = 0.08 [95% confidence inter- 
val (95% CI) 0.02, 0.15], P = 0.01), and a stronger correla- 
tion with the construct of illness identity (/3 = 0.16 [95% 
CI 0.09, 0.23], P < 0.001) (Table 4). When incorporated 
into a model adjusting for other Brief IPQ variables, only 
the identity domain, which asks patients about the sever- 
ity and number of symptoms they experience associated 
with RA, was significantly associated with total DAS28 
(P < 0.001). 

Relationship with individual DAS28 components. 

Analyses were undertaken using the individual compo- 
nents of the DAS28 score (Table 5). 

Patient VAS. Depression was significantly associated 
with patient VAS (j3 = 0.90 [95% CI 0.40, 1.40], P < 0.001); 
however, this was not the case for anxiety (j8 = 0.48 [95% 
CI -0.012, 0.95], P = 0.11). The Brief IPQ dimensions of 
illness consequence, personal control, concern, identity, 
and emotional representation were each positively corre- 
lated with patient VAS. 

TJC. One domain of the Brief IPQ was very highly cor- 
related with the TJC28: the illness coherence domain ()3 = 
-0.61 [95% CI -0.95, -0.28], P = 0.0003). There were no 
significant associations with the other cognitive measures, 
including beliefs about medicines, and neither of the as- 
sociations between the mood measures (anxiety and de- 
pression) and the TJC was significant. 

SJC. None of the belief or mood measures was associ- 
ated with the SJC. 

ESR or CRP level. The Brief IPQ illness identity measure 
correlated strongly with ESR and CRP level ()3 = 2.19 [95% 
CI 0.53, 3.85], P = 0.002 and j3 = 2.11 [95% CI 0.48, 4.69], 
P = 0.004, respectively), as did the illness coherence score 
(j8 = 1.60 [95% CI 0.54, 2.67], P = 0.03 and /3 = 1.39 [95% 
CI 0.16, 2.95], P = 0.04, respectively). The consequences 
domain was significantly correlated with CRP level [f3 = 
1.74 [95% CI -0.71, 4.19], P = 0.04). The concerns domain 
of the BMQ was not significantly associated with any of 
the individual DAS28 components (Table 5). 



Relationships between mood (anxiety and depression) 
and Brief IPQ. Levels of anxiety and depression were 
relatively high in this sample (Table 2). Both anxiety and 
depression correlated significantly with most of the Brief 
IPQ dimensions (Table 6). There were strong associations 
with illness consequences and illness identity. These re- 
sults are of particular interest because anxiety and depres- 
sion were not significantly associated with total DAS28 in 
the initial analyses. This indicates that illness perceptions 
are associated with mood in patients with severe disease. 

As would be anticipated, illness concerns and emotional 
representation are strongly associated with the 2 mood 
measures (Table 6). The treatment concerns domain was 
associated with both anxiety and depression. Adjusting for 
age and sex in all of the analyses did not alter the findings. 

DISCUSSION 

The results of the present study partially support the hy- 
pothesis that psychological factors associate differentially 
with subjective and objective components of the total 
DAS28 in patients with severe RA. There were particularly 
strong correlations between depression and illness cogni- 
tions with one of the subjective components of DAS28, 
specifically patient VAS score. 

This work highlights an important clinical message that 
may seem obvious but that has not previously been re- 
ported, i.e., clinicians should interpret DAS28 values in 
the context of the contributions of the individual scores, 
some of which may be more or less influenced by the 
individual's response to a biologic agent-based therapy. In 
addition and in particular, high VAS scores (which could 
significantly elevate a DAS28 score) may be more strongly 
influenced by other factors such as psychological vari- 
ables. 

The finding that psychological factors have a different 
relationship with some components of the DAS28 suggests 
that routine assessment of mood and beliefs, plus separate 
reporting of the individual components of the DAS28, 
would be useful in guiding patient management, particu- 
larly in situations where improvements over time or with 
new treatments occurred in some components and not in 
others. Given the importance of the DAS28 as a criterion 
for treatment decision making as well as its role as the 
main measure of treatment outcome, an improved under- 
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standing of additional factors that may affect each compo- 
nent is crucial. 

Illness perceptions have been shown to be related to a 
number of outcome measures in RA, including disability, 
low mood, and poor physical functioning (11-14). To our 
knowledge, however, only one previous study has inves- 
tigated the role of treatment beliefs with the main disease 
activity measure in 125 patients with RA, albeit using the 
full version of the Revised IPQ, but in that case, the re- 
searchers did not detect any associations with the total 
DAS28 (12). In the present study, we have shown that 
strong beliefs in negative consequences of RA, together 
with beliefs of more severe symptoms, were significantly 
associated with total DAS28. Furthermore, stronger asso- 
ciations were found for the subjective components of the 
DAS28 such as the TJC and, particularly, the VAS. One 
explanation is that patients use the VAS to communicate 
to physicians about their illness experiences and the im- 
pact that RA is having. Recording VAS scores separately 
could provide a useful way for clinicians to gauge the most 
appropriate treatment plan, which may be to target psy- 
chological as well as physical aspects of RA. 

It was notable that more than one-quarter of the sample 
reported the highest levels of anxiety and one-fifth re- 
ported the highest levels of depression. Mood influences 
outcomes in a number of conditions, including diabetes 
mellitus (27) and myocardial infarction (28), through both 
direct and indirect routes, including motivation to engage 
in self-care activities. In the current study, no strong asso- 
ciations were found between total DAS28 scores and anx- 
iety or depression; however, depression was significantly 
associated with the patient VAS. Anxiety and depression 
scores were significantly correlated with all of the Brief 
IPQ domains except timeline, suggesting that a complex 
pathway with an indirect effect upon outcome may be in 
use. Recognition of relationships between mood and ill- 
ness cognitions gave rise to the use of cognitive-behav- 
ioral therapy (CBT) as an intervention for patients with 
RA. In the current study, the cross-sectional design precludes 
us from making claims about the direction of these influ- 
ences; however, according to the Common-Sense Model (8), 
these are likely to be indicators of bidirectional relationships. 
Anxiety or depression may affect how a patient perceives 
their illness, or equally, illness perceptions could influence 
how anxious or depressed a patient becomes. These relation- 
ships may be moderated by other factors such as level of 
social support or presence of additional comorbidities, 
which have not been accounted for in the present study. 

The high levels of anxiety and depression found in this 
sample of may indicate that screening for these factors for 
patients with severe disease should be routine. This is 
particularly important given that psychological distress in 
people with RA independently predicts discontinuation of 
anti-TNF therapy (29) and even mortality (17), but without 
active screening, depression may be missed (30,31). 

Joint tenderness can be viewed as a subjective sign, 
being dependent upon the pain threshold of the individ- 
ual, the strength of the pressure (stimulus) applied, as well 
as other influences, and has the potential to be confounded 
by both the patient and the clinician. From previous re- 
search on pain reporting and mood, we had anticipated 
that depression or anxiety would be positively correlated 
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Table 6. Linear regression analysis of associations between anxiety and depression and Brief IPQ 

items* 



Anxiety (range 0-21) Depression (range 0-21) 





P 


95% CI 


P 


P 


95% CI 


P 


IPQ domain 














Consequence 


0.68 


0.39, 0.97 


< 0.0001 


1.00 


0.75, 1.25 


< 0.0001 


Timeline 


-0.05 


-0.40, 0.29 


0.76 


-0.10 


-0.42, 0.21 


0.51 


Personal control 


0.21 


0.02, 0.40 


0.035 


0.23 


0.06, 0.40 


0.0079 


Treatment control 


0.36 


0.08, 0.65 


0.013 


0.41 


0.15, 0.66 


0.0018 


Identity 


0.71 


0.38, 1.04 


< 0.0001 


0.91 


0.63, 1.20 


< 0.0001 


Concern 


0.70 


0.47, 0.92 


< 0.0001 


0.53 


0.32, 0.73 


< 0.0001 


Coherence 


-0.06 


-0.27, 0.14 


0.54 


0.20 


0.01, 0.38 


0.037 


Emotional representation 


0.92 


0.76, 1.07 


< 0.0001 


0.76 


0.62, 0.91 


< 0.0001 


BMQ necessity 


0.05 


-0.1, 0.20 


0.49 


-0.01 


-0.15, 0.13 


0.87 


BMQ concerns 


0.29 


0.16, 0.41 


< 0.0001 


0.18 


0.06, 0.30 


0.0028 



* IPQ = Illness Perception Questionnaire; 95% CI = 95% confidence interval; BMQ = Beliefs about Medicines 
Questionnaire. 



with TJCs (32,33); however, this was not found to be the 
case. These results replicate those found in a smaller study 
of depression and RA (19) and support the idea that TJC is 
not influenced by mood. Interestingly, however, TJC was 
significantly negatively correlated with illness coherence 
(understanding of disease). A higher TJC was associated 
with lower understanding of the condition. Illness coher- 
ence scores were surprisingly low in this sample of pa- 
tients with a mean disease duration of 7.6 years. 

Three item scores from the Brief IPQ correlated with ESR 
or CRP level; the strongest of these was the illness identity 
item, which assesses the degree to which patients experience 
symptoms. For the patients with severe disease in this study, 
this high correlation may reflect both the objective and sub- 
jective experience of high levels of current disease activity. 

Results from the current study provide insight into pa- 
tients' beliefs about the necessity of their medicines. One 
interesting finding was that, although patients believed 
they needed treatment, they had low confidence in the 
effectiveness of therapies available. It should be noted that 
the patients in the current cohort were recruited while 
awaiting anti-TNF therapy. Therefore, by virtue of the 
eligibility criteria for anti-TNF drugs, they had very active 
disease, which at this time had not been adequately con- 
trolled by previous treatment regimens. This may explain 
why confidence in medicines was low. 

One of the strengths of the current study is that it in- 
cluded more than 300 study participants with severe dis- 
ease, making it the largest of its type to date in RA. Unfor- 
tunately, because of the nature of recruitment across 
multiple sites, we were not able to ascertain the number 
of individuals who initially refused to take part; however, 
in an associated study involving a similar population of 
people with severe RA, 79% of those who were ap- 
proached participated (34). Although we cannot rule out 
self-selecting bias, this information gives us a reason to 
think our sample was likely to be representative of this 
population. 

A further strength of this study is the comprehensive set 
of questionnaires used to investigate relationships be- 
tween psychological factors and disease activity. However, 
no correction for multiple testing was applied, meaning 



that some of the significant relationships identified may 
have arisen by chance; corroboration of these findings in 
an independent cohort is needed to substantiate these 
assertions. In addition, although the Brief IPQ was vali- 
dated in a study of more than 500 participants (21), the 
measures of illness beliefs reported in this study mainly 
rely on single items that could potentially reduce reliabil- 
ity of these assessments. 

We also needed to consider the possibility that correlations 
between variables for which data are collected via similar 
methods may be inflated due to shared methods variance. 
However, the fact that many of the self-report variables were 
not significantly correlated with each other was an indication 
that this was not a major consideration in this analysis. 

Future analysis of longitudinal data would enable fur- 
ther assessment of the stability and direction of relation- 
ships between variables over time, as well as allowing 
identification of key mediators and moderators of those 
relationships. Previous research has supported the sensi- 
tivity and specificity of the total DAS28 for assessing dis- 
ease activity. This study indicates that reporting and ana- 
lyzing individual components separately may provide 
additional useful information to guide clinicians and re- 
searchers by indicating which aspects of the disease expe- 
rience are being targeted by treatments, and this research 
team will monitor the impact of treatment on individual 
components in the followup date currently being col- 
lected. We cannot infer direction or causality from a cross- 
sectional study but, should the same results be found in a 
prospective analysis, it could help to identify a group of 
patients who may benefit from "adjunct" CBT. CBT has 
been shown to be effective in helping patients with RA to 
understand and adapt to living with the illness (35,36), 
although overall findings have been mixed, possibly be- 
cause of the heterogeneity of CBT approaches. The find- 
ings in the present study suggest that a CBT approach that 
focuses on modifying illness-related dysfunctional sche- 
mata or beliefs may better address the needs of patients 
with RA and yield stronger and more sustained improve- 
ments in adjustment and disease-related outcomes. These 
findings may also stimulate research in other inflammatory 
diseases such as Crohn's disease or psoriasis, where sim- 
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ilar composite disease activity scores are used to assess 
eligibility and response to anti-TNF drugs. 
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